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(54) SEMICONDUCTOR DEVICE FOR COMMUNICATION EQUIPMENT AND EQUIPMENT 
COMMUNICATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device for communication equipment that is improved in 
high-frequency characteristic by suppressing ionization 
by accelerated impulse and the transition of carriers to a 
higher quantum level in a channel layer and, in addition, 
in withstand voltage and electrical characteristics. 
SOLUTION: This semiconductor device for 
communication equipment is provided with an InAIAs 
buffer layer 252, an InGaAs second channel layer 253 in 
which an InGaAIAs channel inserting layer 254 is 
embedded, and an InGaAsN first channel layer 255. This 
device is also provided with an InAIAs spacer layer 256, 
an impurity-doped layer 257, and a barrier layer 258. In 
addition, this device is also provided with a gate 
electrode 263 and source and drain electrodes 262 and 
261 provided on both sides of the gate electrode 263. 
Since the quantum level in the second channel layer 253 
is adjusted, the ionization by accelerated impulse and 
the transition of carriers to a higher quantum level in the 
channel layer 253 is suppressed. 
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T\ ^-^r^yurtjf AS 10 4 3r^fr^-r^7iWf 1 0 3 co 
f 5nm-efcot> ^-^r^/Urtff Ail 1 0 4 £ 

1 0 5 <h<0£Eg|d 1 W:^ 0»Jx.f^2 nm^±l 
4nmWra6 0 Sfc, ^^77fl0 2, ^-^^/U 
rtffABl 0 4 2fct^ L ^*A'JI 1 0 3, ^-t|10 
5, s<!) Tm 1 0 7RXf^ bM 1 0 8tt-t4x-ett 

4>^»3itr^^v'- (MB E ) ft^fc**fi** (CV 

d) mtzt'icx vmmzfttzmx&Q, upisio 

1 i:»^I^Lt^5, 

[0 04 5] *3lli6^ffiC0iifs«*ffl^»»:3g« 

[004 6] 12 (a) , (b)te. ^ft^ftM 1 5 <D 
IIa-IIaS^T®(-^tt6^^60H F ETWx^/U^w< 
> KIH, RVB 1 OIIb-IIbj»Wf®lc*3tf 5*HJS?K1i 

[0047] g]2 (a), (b) lC7jrir£5K:> 

T^l^l^ic, i o 5oe»*«^fy->t 

M^^^^M 10 3 co{H^^co/K^>v--r^J: 0 t iS 
</iotfc!), ^^-tllOSift^ll 0 3(7) 

6 e ^^fflJKfficoiiWSfegffl^aiLftciSB^*^. ^co/< 
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V K^Mffi*!*, «»HF E T t m$m CO. 5 5 e 
[0 0 4 8] «lllk»a^9A««A¥*f*:jB|l 

fcl*3V*-CWU ft^ffiAil0 4(7)IM^InGa 
A 1 A s T*£>£fc£>(C x ^-Y^/um 10 3 Sr*j£i-5 I 
n G a A s «fc 9 t>e#*»«)#f s ' ^Sz-ryHtfiB < ^ot 
*3 0 , ^-Y^Jf 10 3 tft^/VWAi 1 0 4 £CD 
W^t>C*»«lf-)KJ0. 0 3 e V£k±<Ds<> K^iUR** 
?£tE-tZ> 0 Z<Dfz£>, ft^il0 3(7)n, 

i^S 10 5 ^ + */i/rtWAl 104 £ op B i(OJi:$ d i 10 
iri^fc^, ft^iio3©H^-tlio 

E2' ^^SI^jfe^HFET^WSTffi^fi^iPffi: 
E 1 £±{4cD»T-*fcE 2 £tf>^cfc 19 t^<^oT^ 

t5»*«*©HFETJ: 9 feift<-t-Swi:dS-C#, 

r£as-c#£ 0 Sfc, ^^^/UrtffiAJi 1 0 4<Z5eW«r 
^^^^^/uSrJifficoST-ffffiE 2' J:«9t>^<IS 

(^^^^-tl 10 5 -ft^/H^ffAl 1 0 4 rate 

Tfc^^-lM 10 5 - ft^/H^lfAl 1 0 4Ffli0f 
t^H 0 3 ^^C5~^7cm^^^ 1 0 9CD«S& 30 

Ail0 4(D/^K=¥t^/*S(i0. 8eV^±tfc 

I0049] ?-+-*/n*rtfAJi 1 o 4 <b^^<— 

f-B 1 0 5 kCD&ffid 1 ^Sit^r itaot, Tffi 40 
ofi^-^&E i ' Rtf±&<nm*mtiLE 2* <DM£*M 
BtS-t^fio 4#(C N ^^urtffA110 4© 

1 0 5 ^coSgBid 1 j&S/hS < ft3J£^±tiWft^i3MfcE 
2' ttiR<*5 0 r^BB^TffiOfi^2Pffi«SEI«d 1 CO 
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[0 0 5 0] ^fc, i:ffiC0S^*ffiE2' a** 1 

jfASl 0 4O5V>4< £fc-ffi<ae«#*£9fc{£ 
< ft 5 J: 5 tc^^/H*tf¥AJl 10 4 6:tta 
9, *^HMfcE2' <^t5r fcdS"C# 

[0 0 5 1] fcfcU ^*^ftffAJf 1 0 4 
■^S 1 0 5 £<DSg«td 1 fi, fc*f9(C/hSi-#'5i:Tffl: 

m&S 1 * ^Mt^, E.o±{i(Oft^^ffiE 2 ' ^ 
**/W*iff AJB l 0 4^f« e t 0 fcfl£< *5 J; 5* 
1irt*&*U*«fcV\, -T^^*,, dl(i2nm^ll4nm 
J^TT'fe 5 r £ L v \, 

[0 0 5 2] ^ir-*^rtfflA«©ffS d-2f±ffiK 

T'ctV^S, ^WiWi^lCll 5 n miS^S L t V> 

[0 0 5 3] ^_bcQ j: 5 (d > *%tt«j|B0aft«U*Jfl¥ 

*«<Oil««»ffl*W»a6««t, &%:<DH FETiH 

[0 0 5 4] ««tt«tto9flmSffi¥«flcttB 
(C&^T, I n PM 10 1 i^^lltCVD^MB 
Eft^J:i9*«*ttS. i-4*>*>, In^BSiUh 
V *<?A"t ^*A*fcr* I n * AIM^L 

LtAsHstfcliAs^^/U^, PJFsl^ct Lt PH 3 £ 
t^*cDHFETi:^^lRl«co^aWtcJ: 

[0 0 5 5] ft*5, *HJ6?K«g^iS««SSffl^«ftc3S« 
tc^o^T^, ^^r^^mi 0 3rt(d^^^/urtffA« 1 
0 4dSSi?)i&*tt-CV^^^, ft^H0 3^TM 
Mft^ffiAll04iLt^, KlTRWLfc 

[0 0 5 6] *jtlt*»c*5^-Ctt, /<y7ri 

10 2, ^^^/U-B 1 0 3^0^^^/^P^Jf Ail 1 0 4 
a* I n Pgffi 1 0 1 Cft^tSMSrttB Lfcas, ^ 

^^-^^Wi^J-TSfc^lcti, ^-^^/uJBrtffiAJii 
0 4<Ds<> K^¥^ y^BliO. 7 7eVUJl±tL, Tfe 
OWifiE 1 ' t±ffi<Z>*^-JWarE 2 * i:^p H 1IWS:J[2: 
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Ml 0 3 |Cfi*fcax.£*#** V T(D&W)m&*£ < 

[0 0 5 7] *HJK^ffi^ii««|«ffl*«fls:3SB 
fcl*5^T«\ r-Y^AsM 1 0 3tC^-f y T&W&-fZ>tz 

1 0 6 4rRttfc3&S, rtUcftxLT, 2 n m3SgcDT 
V K-^I n A 1 A s jl^f^MffiT'S i ttifOnffl^W 
»«r$trJ5£ 2 nmll^nil n A 1 A sft^S 10 
««LHt5;^^J: «9 7f2/££ft7c: I n A 1 A s 

[0 0 5 8] *jo, ff^/H^ffAI 1 04^1 nPS 
« 1 0 1 tCte^g^-rS^^Cte, I nGaAlAsCO 
I n <D$L$Lffi 0 . 5^10. 5 5£XTXtbZ><D 

[0 0 5 9] ^*/H*3ffiAJI 1 0 4tt, 

tf. In, Ga, A 1 ^COHI^^irN, As, P, 

s b ^co v^tc^ t <Dfrm<Dm^ii"&\z. <t z>\t^mfr 20 

4f£, InP, InGaAs, InGaAsP, InG 
a A s P N , I n G a A 1 A s &TJ<A 1 G a A s S b <D 

[0 0 6 0] 7fc*3, **16*1IB^*5V^-Ctt, ftfl**^ 

fc, ^^BrtK^^/W^tf AS^rRftSwirtdJ: 
^ + ^/u»^*3^S±ffccofi^fpfiE 2 * <Dm&& 

ofi^*ffiE2' ir^WRBSrWIfflS-rsr * 

[0061] (i2 coiifi) *mw<Dm 2 (Dmmrn 
mtLx, T&tDm^-mitE 1 • tJi&^ic^-^iE 

2' tfc»l<D*lfc«llBi:tt»ftS*«-eM«i-5ii« 40 

[0 0 6 2] H3f±, *!8M^2<o^Jfi^ffi(c:«5ii 

^lljK^tt^iiffWS^^iH^tKf^ In PS 

:/cD I n A 1 A s &>E>ttSJ|£3 2 0 0 n m^-y7rl 
152^ /^>77ll5 2_hlCRtt?>*u T > K— 7" 
<D I n G a A s a»£>#5ff$ 1 0 n J: 1 5 nmJL^T 

CiRttbJiV T>K — ~?<F)\ nGaAsN^b^Sf $ so 
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7. 5nm(Oglft*Ml 5 4£ N ftl^-Y^M 
1 5 4 <D±(Cl2{-t btor > Y—~7<n InAlAs^b 
2 n mO*'*— 155^ $hjf 1 5 

5©±(c:«*tf*lK#*cj;9K^feixfeiB*«5x l o 
12 cm- 2 cos i Sr^tpJS^S K— 

ft«S*DB 156^ ^FKttffiftUI 15 6 <D±{zmi- hiX 
tiT> K— 7<D I n A l A s 1 5 nm<7V^ 

y r b 157^, ^!)rii5 7 o _ti;:Rtt bttfcy— 
htii62^, Mil 6 2^r^{aij^r{c^(tibn 

f:lX10 19 cm- 3 OSi £^tfn^ I n G a A s frh 
45^^ 2 Vmi 5 8 %\^-Y^^M 1 5 4, * 
*<— tf*Jl 15 5, ^F«ite^DB 156, y< V TM 157 
Ett^is** Ml 5 8co— gfll-S i Sr^v&A-rS 
zkiz£Q&tfibti1ty--xfflgLl 6 4MKWyf 

^i6 5^ s y— *is*gci 6 4 ±{^mtft = >nfcy—^m 

Sl61^ 6 5<D±lcWtttbtltz 

>r yfii 6 o ^^{ii^rv>6 0 ^ur, kw>«« 

1 6 0&U<y — 7lil 6 Ui*CAuGe/N i 
WoTfcD, KW>fi«16 5»t;y-^««16 

[0063] ^fc, *nmtem<Dmmm&m*m#mm 

fC^^Tf*, iSS^C^fC® lf-^^Ull 5 4 CD 5 

iMl 5 5 k<DRmtt&^*r VTtfWmi,. — 

^5ciW^i5 9^4i:s e roi:*> UlliKW 

>ii i eo^nicK w ^ffi* 16 5, - 
^159, y-^®«i6 4, y-^tgi 6 lCOg 

[0 0 6 4] £fc, s<y7TM\ 5 2, ^2^^/HI 
1 5 3^(^11^ t^^H 5 4, ^^fll5 5, 
/^7I157 n y^^hll58 te^tl^tlft* 
ixt^^i/- (MB E) ffi^k^«Cti^fi (CVD) 
SSfeftWctUJSaS^B'CfcO, lnPS«i5il: 

[0 0 6 5] «nk»!Bofl{tmA¥WffSKB^«X 

InGaAs ^^46i2ft^l 153 t ^ 
115'5 k (DffllZ InGaAs N^fj^Sfl ^-Y^/U 
I 1 5 435SffASntv^:K**6o 

[0 0 6 6] 14 (a) , ( b ) ti, ttt-PixH 1 5 CO 

>kih (i2 (a) kmcm) . ^t>^3cDivb-ivb^ 

[00 6 7] 14 (a) , (b) tCTjv-r J: 9 
5 5 cD^^O^r yi/t/Kif 1 f t^>^I 1 5 4 

fuss kfsi^-Y^m 1 5 4 



(10) 



*BB 2003-289082 



17 

I n G a A s Nte, InGaAsJ;!) 

Hft^ii 5 4rtic**yr*?-as»«u 

[0 0 6 8] #ft««ttoaffiHIA¥«i*:KB 
(C^Tte. «U0Xl&£tt£imK. «MFET(7) 10 
^■■r^^B^Jt^T^v^ 1 ^-^^/^Ji 1 5 4rt(c^t 

TLX, S 1 f + 1 5 4 OH* d 3 *ff < ^ t 
T\ ilft^Il 5 4«:Rtt*V^§*£Jfc'<*i: L 
xm 1 J-^^m 15 4 ic^sttSTffi^B^flSfitE 1 ' 
^fi<4oTI/^o ^(Dtcfr, |lf^H54l: 
*3tf 5Tffi^ft^2W4E 1 ' ^ Jiffi^«^2[SffiE 2 ' £ 

i' co^ffi(cfe5m^-^±^^*^-^^LE2 , oolite 

B»Uc< < ^oT2^1W^ 1 5 9^11^16] 

[0 0 6 9] rrr\ %\^^*^m\ 5 4<om^d 3 30 

(*HJft7^ffi-Cfi7. 5nmM f*. T ^RPJWI* 
fcTffi^B^HPffiE 1 ' asjg 1 *^J1 1 5 4 f^ic^ 

T\ miT-v^^mi 5 4£D/f:^d 3^«®t5r^rl: 

5 0 

[0 0 7 0] £fc, ^1 f -r^/WJi 1 5 4 CO^d 3 
I*. SSl^-V^/Hil 5 4JC*5(tS±ffi<7?*T-2Pfi:E 
2' tfSgll^^MWfl 5 4^§Mlitl2f 
t^H5 306iS^W^ */t:H, 40 
tll5 5 tS2f -r^uJl 15 3 tt-idtSnStf 

±{i(7)ftT-^{iE 2 ' t7>3E»^Tffi^>*^Wffi 

El' w«BJ:0t)/J>$<t5^i;i 5 -Ct5o ^MMM 

m\z&\,^xn, iift^fi 5 4<nm&d 3&m< 

Jt^TTffi<&*^M£E 1 ' **«tttcffi< a* 
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ffiO«:T-«4E 2' ^Tfi^itEl' ioPeHPI 
tt, *ft < k t I n G a A s »«IC*3tt 5±ttiTffl© 

[0 0 7 1 ] Slff^i/fl 5 4 I 

n G a A s N K^-V y :/(■#<). 7 7 e 

1 ^^r^/pjg 15 4 <t f-g 15 5 £<£>ftl0V<^ K 

^alttStt* 0. 5 5eVHll:4ot^5. 

[0072] tt:&, ^mmmm^^^x^ ^y^rm 

15 2, Slf ir^il 5 4M82f f^Il 5 
3 as I n PSfi 1 5 1 fctt^*fr-J-5«*rBW! L7t#s, 

[0 0 7 3] £Tc, g£ 1 "f-^^^M 1 5 4 Ji, I n G a 
AsNl^it, In, Ga, A 1 ^COI I £ 

n, As, p, s hm<Dvm5tmh<DUfy&ttxmr& 

/UJI 15 4 12, InGaAs, InGaAs N&U< I n 
G a A s PNtf) 5 *>^P>atftbfcV^i"tL^l 0(D*f3Pf** 
6>*J*S;fcSw £:;&s#£LV\, Ilft^Hl 5 4£r 

ra ^ &mmw <o s <>> k ^ mm i^tsr^ms^ 

T\ TM^iffiEl' ir±fe(7)ft^WiE 2 5 60 
[0 0 7 4] #*3, ****«*c*5V^TW:, KfWKiy 

asfg^Jgi ^-Y^/iWf 1 5 4£gS:tt5;r biz*.*)* fn 
^-Y^M 1 5 4\zi$l'tZ>T{!L<DttmVLE 1 * <D^£ 
*»«ttlc|M|i-rSw Tfiot^SEl 1 

[0 0 7 5] £fc, *HJ6JKffiWii«««ffl^»flE3S« 

1 5 6 (Cftx.T 6 K— ^»31Sr#i-5 I nAlAsil 
[0 0 7 6] (fg 3 ^Hffi^l) 3 (onMte 

[0 0 7 7 ] H5tt, *«W^»3co|llf67Kffi*c«6ffl 

5^. **j»»«^a«««ffl**flcig«tt. In PS 
t£2 5l£, I n PS«E2 5 l±|:RttbJlfc7y K- 
I n A 1 A sA»P)45Ii 2 0 0 nnHD/<>y77i 

2 5 2 ^ /^7rl 2 5 2±lZ&rtbtl, T>K— ^ 
CO I n G a A s J&»e>*<5JS£ 10-15 nm^l2f t 
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tl y T> y*—~7<D I n G a A s Nfrbte&mZ 7 . 5 n 
m^T^ilf t^/Uf2 5 5 i:, |lft^l2 5 
b <D±\Z^f htltzT > K— ?<n I n A 1 A s 

2 n m©*^— t^Jg 2 5 6, Hi 2 5 6 CO_h 

^J^^^}Cj:^^tt^tl^®^S5X 1 0 12 cm 
-2 (OS i K— t°y^®7^ft£^^;(JD 

5 7 L ^F^^P^ 2 5 7 CD±MR# ^tt/cT > 
^(O I n A 1 A s 7^bft£J¥£ 1 5 nm(D/qrl 
2 5 8 ^, y<VTM2 5 8 <D±.\Z.Wttf btitc?- hWM 
2 6 3 ^ h«ffi2 6 3(OM«J*Jc:Ktte>tL/t 1 x 10 
1 0 19 c m 3 (DS i £*afr nl I nGaAs^i^^^^ 
y^^hl2 5 9 ^ |U =f~^*>vm 2 5 5, 
12 5 6, ^Jffife^DS 2 5 7, s< ]) 71 2 5 8 &tf=i 

y^^M2 5 9co-^(cs i HtyaAt^r^c 
i VWtbti*iy — xm*lL2 6 4WKM^*«2 6 
5<t, y — J^««2 6 4±^RJtbtL^y — ^««2 6 
KWy«*2 6 5 0±|:Rftfciifc KWVt 

g^^-f^Wf 2 5 3 (OF^ClT:/ K— -?<D I n G a A 20 
1 A st>>bt£Z>&£ 1 — 10 nm(D^^^/^W AM 2 

5 a tix\<^z> 0 KKyii2 6is 

t>*y — ^mi!2 6 2(i^AuGe/N i ^f,/iot 
K W ^ffl«2 6 5St;y^fi«2 6 4 

[0 0 7 8] *^Jfi^ffi(7?ii«««ffl*«»3SBO^» 
B#tC|*gll ft*/^§2 5 5P^^-*7cm^^ 2 6 0 
dS±C5e r<^>"ft7cl^^ 2 6 0«y-^ffl«2 6 
4^iMty-^li2 6 2 K^y««2 6 5£ 
frltKKyli26U, 30 

[0 0 7 9] ^/h, I n Pli2 5 1 JtfdRtt bifrifc:* 

PSS2 5 1 luft^S^LTV^o 

[0 0 8 0] J£*±<o<J; 9 *IM6^1iSoii«««ffi¥ 

mt, » 2 ousm-cr^ l^i* 1 & t;s 2 t * 

[0 08 1] 16 (a) , ( b ) ft, ^nmH 15© 40 
IIa-IIa»BfffilC*3tf6«*WHFETrox^^-/< 
yHl (HI 2 (a) , (gj4 (a) ^PCi) , M15 

(b) jcio^rfi, ^1 ^-Y-*/^ji2 5 5<Dmm&d 1 

T\ Slft^l2 5 5 ift^/^SA!2 5 4 t 
(DmmZd 2X\ ft^WA!2 5 4 coated 3 

[0 08 2IB6 (a) , (b) ICtjH" £ 9 (C, ^31* 
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Ml 2 5 5 <Z>eWSFJS fc 2 5 6 <£>fi»#«B fc CO 

BflKttO. 5 5 e VBl±^x*;u^-|»8^#ftt5o 

Slft^l2 5 5^2ft^l2 5 3 j; 
«9 t)eiSSO^fyi/+/U»^ I nGa A s NA>6 
**SttTV^5fc^ Ilft^l2 5 5tl2^ 
*A-J1 2 5 3 t^WJ^t 0. 2 e V£JLktf)x.^,i^~|§ 

^2 6 0^C5 o «MC fB2(OXjK«1IR^ni«(^. 

^^y7is«fiDi^sift^H2 5 5^(c^i:r 

feP>tl50-C, 2^%t^^^2 6 0<7)MgR^lS 

Ilft^i2 5 5<OJ?^d l£rJ?<-T5r 
l^*/lWf2 5 5tC*5tt-5S^*ffiE 1 ' <t±{i(0* 

1' ottJB^&sm^Sritt^a^JWSE 2' HB»L 
K< <i"5r *aST-#5o Ilft^l2 5 5 

tS« Il^t^i2 5 5(^f^dl(j:, T 

terc>*T-*w£E 1 1 1 =f~\^^m 2 5 5 n\zM *> & 

*< HIlf-t^H2 5 5 t!2^t^li:^ 
B*-fe»tS»2(^^ir^/^Ji^e*»(-i3»t*^^^ 
^r/UctO *oT*5 9, Ilft^l2 5 5<EHS 

ntffgi ft^^I2 5 srtK:** y r^crfes: 

[0 0 8 3] ft*5. *3B6*«B-ctt* Ilft^l2 

*/Wrt»AH 2 5 4<ZV*V K^r-T y^WWcO. 7 7 e V 

[0 0 8 4] ±BO»**CiDX., **J£»ffi(75iifSttl« 
I n G a A 1 A s d^ftS^**/^ 

Jfc*ffll£Jfc^TZl&76«^#* 2 6 0 co«PftftXt^»ffi 

±tt ©s^ffi iz&»-r 6 r 1 1, mm z tix ^ 6 „ 

[0 0 8 5] tel3Z(Dm, ±.{tL(D^mitLE 2 ' fi» 1 
ft^i2 5 5^Tl2ft^l2 5 3(DH 
ft*^SAi2 5 4 0±(7)^iigc(-^^ i or t><tv\ 

[0 0 8 6] rcojzpfc, *:Xtt&tt<aaffWaffl¥« 
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[0087] m4<D9mmi&) 

[0 0 8 8] B7I1, *»W«>#*lS»tt^*5*t5 5 y 
t£> S»3t^T^^— (Trunk Line O-Fiber) 

[0089] B8I1 07 (C^-T^it^ £ Qf^fc^ifry 

-40 3 0 0^LtB^:a«$n5#S©«»S» 
1301^ #«liaSlfe^3 0 1 ^LTSV^lCiHf fe 
ff&5fc«>^*l*fc«l*3 0 2 t*r«*.rv^5 0 

iwnsoiit awr*ffft5fc«>©r^ 
lit, ryft8t3 1 1 ufcm^^f 

»roa&«*»«SFB 3 13^, ^mmmu3 1 2^{ftg*i 

gP3 1 3\zmifa£tiZmmm%:iB&3 1 4 fc, 

x<nmft&mwirztzfr<Dffl'ffiU3 1 5 mmmmm ™ 

3 0 1 b%7 7>('<—m3 0 0 b<Dm<Dim^r*mWttZ> 

tnb<ommmmu3 i e t&mz.x\**z> 0 

^3 0 2(i, ®i6 S« «rf?ft5^ae>«>TVr-^- 

T >-7^3£B 3 2 1 -Cg« Lfe««« # 

oa«*mil3 2 3i, #^<-f ^©»fPtr«#p-*-5fc 
i?)^#J»aS3 2 5 ££{i;LTV>£ 0 
[0 0 9 0] HI 9 fi, &$|j§!gi&^ 301 <Z5rt«5«/S& J: 
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C r ^-r^JSK 3 11ft T yft*# 311at, 
T^T-t-^^3 1 1 a<DT£%:m&$}Vt&z.Z>tii#><D7> 
"r-r^J y^3 lib iCioTM^TV^o * 
fc* gjf 3 1 2te, 331^, iSJt*r 

(LNA) 3 3 2 ^^lJ(C2^foliltM 

s*i/o^ 0 ««gais«»3 1 4itztemmmm&hmm 

to 5 ^^3 3 4^|Ett*tbTV^S 0 a&«it*ISB3 13C 
(i> K7-f^7y/3 3 5^, 7^/^ 3 3 6 ^ ^ K 
;U7y^3 3 7 ^ ;*-f >T y/3 3 8 £;$SIEg£*XT 
1^5„ fl»3 1 6tt. #^«#«r«ai--6fc«>« 

X'O K«»«La«3 1 7 — 
318^ *77>f^-» »yM?-^) 3 0 0C8 

JK$JxSSflft«J»«fl5 3 l 9 i:(cJ;otM$tLTV^o 

f¥5«#*jj«6it#^*— 7*-*«3 1 sfcswk 

[0091] IHlOfi. 19 (C^-riH{f if ipsa 3 131: 

ws>WL£tix\**z> * << 3 3 8 commm^^-rm^ 

EKEI'CfcSo (^Hl^tJ: 3 (c. ^^^7^338 
tt, HcA*{f#Pin£gt*-t, FM^&BS 
^Pout ^ffl*t5HFET^ElLT*fiS*n-CV^ 
5 0 :OHFETi:U, fg 1 — JB 3 <Z>l£*feff2fi<Z>iI« 

[0 0 9 2] HFETOO^— htCJifeirCRg^^ 

Uy-h/^7^Vg»P^ti, HFETWKW 

S„ AAMsIKttltt. HFETKA^MhHS*:^ 

3ftSK»t&ttrv^a 0 ffl*«EH»fctt, ^»*ca*«iHii8 
cout xtrw^p^hyy^iSBi:, ai^i^T-Tout 

5o HFET0O{-t^»«9 Ttf — 7 b7 

[0093] »»<*a««j:ffli^&n5^i7— r>^« 
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